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LONG-TERM  GOALS 

Two  different  implantable  satellite-monitored  radio  tag  teehnologies  will  be  developed  for  whales: 

1)  a  programmable,  location-only  (LO)  Argos  tag  using  contemporary  technology  will  be  available 
in  two  lengths  and  be  adaptable  to  testing  a  variety  of  attachments  so  it  will  ultimately  be  suitable 
for  many  scientific  users  to  track  local  and  seasonal  movements  of  medium  to  large  whales  over 
varying  time  seales  (months  to  a  year);  and  2)  an  improved  reeoverable  GPS/TDR  tag  will  inelude 
3-axis  aecelerometer  and  eompass  sensors  to  document  the  detailed  dive  behaviors  and  foraging 
eeology  of  large  whales  over  scales  of  weeks  to  months  and  will  be  capable  of  earrying  additional 
acoustic  recording  devices  useful  in  evaluating  future  noise  response  experiments. 

The  goal  of  this  project  is  to  develop  reliable  sensing  and  monitoring  teehnologies  to  identify  the 
seasonal  distributions  of  large  whales,  their  underwater  behavior,  their  eeological  relationships  with 
oeeanographic  faetors,  and,  ultimately  their  behavioral  responses  to  man-made  sounds. 

OBJECTIVES 

This  researeh  will  replaee  older  LO  tag  technology  with  two  more-efficient  versions.  The  tags  will 
utilize  the  most  proven  attaehments  to  date,  but  are  designed  to  allow  for  additional  experimentation 
with  different  entry  and  attachment  types  to  aehieve  longer  traeking  periods  while  minimizing 
potential  impacts.  Both  implantable  LO  designs  will  eonsist  of  modern  energy-effieient  eleetronic 
components  and  be  epoxy  cast  to  lower  production  costs.  By  doing  so,  they  should  ultimately 
beeome  widely  available.  The  tags  will  have  user-programmable  functions  (including  duty  cycles) 
to  allow  for  flexible  experimental  design,  such  as  longer  duration  operations  or  higher  density  data 
for  shorter  periods. 

A  eurrent  prototypie  GPS/TDR  tag  (initially  funded  by  JIP,  MMS,  and  ONR)  will  be  further 
developed  beyond  eollection  of  TDR  data  to  provide  an  accurate  depietion  of  underwater  dive 
behavior  and  body  orientation  between  surfaeings.  These  data  will  be  downloaded  from  reeovered 
tags  to  evaluate  eomplex  foraging  behaviors.  The  addition  of  an  acoustie  dosimeter  from  Cornell 
(C.  Clark)  will  help  interpret  responses  during  future  eontrolled-exposure  experiments  (CEE).  The 
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existing  GPS/TDR  tag  is  ready  for  a  field  test  on  whales  with  the  Cornell  acoustic  dosimeter  before 
moving  forward  with  additional  integration. 

APPROACH 

For  the  LO  tags,  Bruce  Mate  has  surveyed  the  commercial  manufacturers  of  appropriately  sized  and 
capable  tags  as  well  as  guided  the  design  issues  for  manufacturer-led  packaging  to  achieve  the 
desired  product  size,  shape  and  features.  Bruce  Mate  and  Bill  Reiersgaard  designed  the  “screw-on” 
attachments  and  entry  system.  Roger  Hill  at  Wildlife  Computers  (WC)  has  guided  the  electronic 
packaging  of  the  Spot  5  tag  and  the  batteries  into  a  cast  product  form. 

For  the  GPS/TDR  tag,  Bruce  Mate  has  designed  and  guided  the  over-all  strategy  of  attachments, 
housing,  deployment  system,  floatation  recovery  system  and  data  collection  criteria.  Roger  Hill 
(WC)  has  guided  the  electronic  integration  of  the  Fastloc  GPS,  WC  TDR  Mk  10  logger  functions, 
WC  Spot  5  Argos  tag,  logic  components,  and  packaging.  Bill  Reiersgaard  has  been  a  consulting 
mechanical  engineer  on  attachments  and  tag  deployment.  Ed  Bryant  developed  an  ADF-like  device 
using  an  uplink  receiver  to  obtain  pseudo-ranges  from  tags  and  calculate  Fast-loc  locations  from  a 
real-time  GPS  to  effectively  guide  tag  recoveries  in  the  field.  Chris  Clark  and  Bill  Ellison  have 
provided  advice  and  discussions  regarding  their  future  production  of  an  add-on  acoustic  dosimeter. 

Eadd  Irvine,  Craig  Hayslip,  Mary  Eou  Mate,  and  Barbara  Eagerquist  have  provided  core  field  team 
talents  in  tag  deployments,  documentation  and  tag  recovery. 

WORK  COMPLETED 

We  met  with  maufacturers  to  evaluate  existing  transmitter  products  small  enough  to  fit  into  our 
desired  criteria.  We  tested  several  design  prototypes  and  some  of  them  failed  shock  simulations  of 
tagging  or  pressure  tests  in  the  OSU  pressure  “bomb”  to  simulated  depths  of  1500m.  We  settled  on 
a  WC  design  which  survived  these  tests  and  incorporated  a  new  very  low-drag  antenna  and  a 
conductivity  switch  which  was  built  into  the  stops  on  either  side  of  the  antenna  base  (and  did  not 
involve  a  “stalk”  which  could  add  drag  or  vibration).  During  September,  we  tagged  10  "resident" 
gray  whales  along  the  central  Oregon  coast  with  one  of  two  sizes  of  the  new  EO  tag. 

RESULTS 

All  of  the  tags  provided  data  (survived  the  shock  of  application).  By  the  end  of  October,  we  are  still 
hearing  from  7  tagged  whales.  Several  tags  applied  close  to  the  midline  did  not  deploy  completely 
and  we  suspect  they  may  have  hit  lateral  processes  of  the  vertebrae.  Most  of  the  tags  that  stopped 
working  fell  into  this  category  and  we  suspect  they  are  no  longer  attached. 

We  have  resighted  most  of  the  tagged  whales  and  photographed  the  condition  of  the  tag  site  to 
determine  if  there  were  any  visible  adverse  effects.  One  of  the  relocated  whales  was  photographed 
without  its  tag  within  a  few  days  of  when  it  stopped  transmitting  (after  several  weeks  of  operation) 
and  again  6  weeks  after  tag  loss.  None  of  the  photos  to  date  show  any  significant  effects.  A 
comparison  of  photos  shows  that  one  incompletely  deployed  tag  became  more  completely  deployed 
with  time.  By  sharing  our  ID  photos  with  other  researchers  (most  notably  John  Calambokidis),  we 
have  identified  that  8  of  the  10  whales  are  known  from  photos  by  other  researchers  and  have  a 
known  sighting  history  of  up  to  two  decades.  Thus,  we  know  there  is  a  good  chance  we  will  see 
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more  of  these  same  whales  over  the  next  few  years  in  the  Paeifie  Northwest  so  we  ean  further 
evaluate  their  healing  and  any  visible  impaets.  In  just  two  months,  some  of  the  tagged  whales  have 
visited  all  of  the  plaees  where  they  have  ever  been  seen  in  their  sighting  histories.  We  have  supplied 
our  web-aeeess  to  the  Argos  loeations  to  most  of  the  gray  whale  researehers,  who  might  have  a 
ehanee  of  reloeating  the  whales.  Beeause  we  had  a  late  start  in  tagging  these  whales,  the  weather 
has  been  a  major  faetor  limiting  our  ability  to  put  out  more  tags  or  oolleet  more  re-sighting  photos 
to  date.  We  intend  to  eontinue  tagging  and  re-sighting  efforts  in  Mexieo  during  the  breeding  season 
to  inerease  our  sample  sizes. 

IMPACT/APPLICATIONS 

The  eost  of  these  tags  should  be  about  half  of  the  previous  LO  tags,  but  the  smaller  size  d  unit  is 
still  not  as  small  as  it  ean  beeome.  It  is  too  early  to  determine  how  long  these  tags  will  operate  or 
what  effeets  they  may  have  in  the  longer  term,  but  we  will  be  eontinuing  the  work  (tagging  and  re- 
sighting  efforts)  to  evaluate  these  issues.  If  these  tags  perform  as  well  as  the  older  Telonies  LO  tags, 
then  they  will  beeome  the  foeus  of  additional  attaehment  experiments,  ineluding  some 
modifieations  to  the  attaehments  and  use  on  smaller  speeies,  like  beaked  whales.  With  sueeess,  WC 
plans  to  make  these  tags  broadly  available  to  the  seientifie  eommunity. 

TRANSITIONS 

The  development  of  the  LO  tag  (“produet”)  was  aeeelerated  from  the  proposed  paee  of  researeh  due 
to  an  industrial  and  eonservation/management  “need”.  The  tests  this  summer  were  entirely  paid  by 
Exxon  Neftgas  Limited  (Russia)  and  the  International  Union  for  the  Conservation  of  Nature 
(lUCN),  administering  funds  for  Sakhalin  Energy  Investment  Corporation  (SEIC).  All  of  the  parties 
have  a  long-standing  interest  in  the  highly  endangered  western  gray  whale  (WGW)  population, 
whieh  is  found  during  summer  months  feeding  off  of  Sakhalin  Island,  Russia  in  the  southern  Sea  of 
Okhosk  near  oil  and  gas  development  aetivities.  The  IWC  has  maintained  a  eonsistent  interest  in 
these  issues  and  has  endorsed  the  tagging  of  WGWs  with  Argos  tags  when  the  tag  teehnologies 
have  been  tested  and  demonstrated  not  to  be  a  substantial  risk  on  whales  in  the  eastern  gray  whale 
stoek  (EGW).  Thus,  the  LO  tag  tests  this  summer  were  funded  by  the  interested  parties  to  determine 
the  effieaey  of  the  new  LO  tags,  so  they  might  be  applied  to  WGWs  next  sumer  (Aug/Sep  2010). 

The  Joint  Industry  Program  (JIP),  eomposed  of  14  worldwide  oil  and  gas  eompanies,  has  an 
interest  in  seeing  the  GPS/TDR  tags  re-tested  in  their  present  form  with  the  Cornell  aeoustie 
dosimeter,  but  laeks  the  resourees  to  do  that  at  the  present  time.  As  an  original  oo-funding  group, 
the  JIP  hopes  that  these  tags  will  help  determine  the  levels  of  noise  that  affeet  the  dive  behavior  and 
movements  of  whales  in  the  presenee  of  man-made  sounds.  I  will  be  solieiting  the  interests  of  MMS 
and  NSE,  who  both  have  seismie  noise-oriented  projeets  to  see  if  they  will  fund  the  field  work  to  do 
this  testing  in  2010.  The  Navy  may  also  have  noise  related  projeets  (ship  shoek,  EE  A,  or  others)  that 
may  benefit  from  this  tag  teehnology  during  its  testing  phase. 

RELATED  PROJECTS 

The  analyses  of  the  EGW  data  for  their  biologieal  value  is  being  proposed  to  the  wave  energy 
industries  developing  along  the  Paeifie  NW,  who  need  to  know  more  about  how  these  whales’ 
movements  may  put  them  in  proximity  to  their  energy  projeets.  The  WGW  tagging  in  2010  is  an 
obvious  applieation  of  the  developments  from  this  projeet. 
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